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stereoisomers in the target disubstituted
dioxolanes, we focused ourefforts on irre-
versible, stereoselective dioxolane forma-
tion.

Ketene-acetal Hydrogenation
(Scheme 5)

The face-selective heterogeneous cat-
alyzed hydrogenation of an appropriate
ketene-acetal proved to be the best solu-
tion to this problem. Acid-catalyzed trans-
acetalization of a-bromo-propionalde-
hyde-diethylacetal (24) [17] with the diol
(2R)-12 afforded the bromoethyl-diox-
olane 25 ingood yield. Elimination of HBr
with +-BuOK in#-BuOH and in situ hydro-
genation of the ketene acetal 26 using 10%
Pd/CaCQOj; ascatalyst gave the desired cis-
2,4-disubstituted 1,3-dioxolane 6 in gram-
scale, in 80% yield with d.e. = 93%.

In vivo Juvenoid Activity (Fig.)

The biological activity as juvenoids of
the isomers of the dioxolane S was as-
sessed in vivo on the cockroach Nauphoe-
ta cinerea on the basis of differences in
size, shape, and coloration of various body
parts (e.g. wings) which are-known to be
under the control of juvenile hormone
[18]. The different isomers were injected
in olive oil solution into pre-adult stages
(nymphes). The evaluation of the juven-
oid activity was based on five different
morphological characteristics, each of
which were quantified using a scoring
system.

According to the observed morpho-
logical effects, the studied dioxolanes
clearly act as juvenoids. In the low-dose
range (<0.5 pg/insect), this activity iseven
superior to that of natural juvenile hor-
mone III. This is probably due to a higher
metabolic stability of the synthetic com-
pound. The relative activities of the four
stereoisomers of 5 are summarized in the
Figure.

Apparently, the configuration at C(4)
of the dioxolane ring is of majorrelevance
forthe biological activity of the isomers of
5. In this context, it was also demonstrat-
ed, that there is no epimerization at C(2) at
biological pH values.

The in vivo biological activity is medi-
ated by the juvenile hormone receptor,

which has a high preference for the natural
(10R)-isomer of juvenile hormone com-
pared to the (10S)-isomer [18]. It is inter-
esting to note that, in a competition assay
with the radiolabeled natural juvenile hor-
mone the hormone carrier protein in the
insect’s hemolymph did not at all bind
any of the isomers of the juvenoid diox-
olane S.
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